Dictyostelium discoideum to human cells: pharmacogenetic studies demonstrate a role for sphingolipids in chemoresistance.
Resistance to chemotherapy is a major obstacle for the treatment of cancer and a subject of extensive research. Numerous mechanisms of drug resistance have been proposed, and they differ for different drugs. Nevertheless, it is clear that our understanding of this important problem is still incomplete, and that new targets for modulating therapy still await discovery. The attractive biology and the availability of powerful molecular techniques have made the cellular slime mold Dictyostelium discoideum, a powerful non-mammalian model for drug target discovery, and the problem of drug resistance. To understand the molecular basis of chemoresistance to the widely used drug cisplatin, both genetic and pharmacological approaches have been applied to this versatile experimental system. These studies have resulted in the identification of novel molecular pathways which can be used to increase the efficacy of cisplatin, and brought attention to the role of sphingolipids in mediating the cellular response to chemotherapeutic drugs. In the following review, we will describe the history and utility of D. discoideum in pharmacogenetics, and discuss recent studies which focus attention on the role of sphingolipids in chemotherapy and chemoresistance.